Journal of the Department of Agriculture,
Western Australia, Series 4
Volume 22
Number 2 1981

Article 4

1-1-1981

Could genetic manipulation beat the blowfly?
N Monzu

Follow this and additional works at: https://researchlibrary.agric.wa.gov.au/journal_agriculture4

Recommended Citation
Monzu, N (1981) "Could genetic manipulation beat the blowfly?," Journal of the Department of Agriculture,
Western Australia, Series 4: Vol. 22: No. 2, Article 4.
Available at: https://researchlibrary.agric.wa.gov.au/journal_agriculture4/vol22/iss2/4

This article is brought to you for free and open access by the Agriculture at Digital Library. It has been accepted for
inclusion in Journal of the Department of Agriculture, Western Australia, Series 4 by an authorized administrator of
Digital Library. For more information, please contact library@dpird.wa.gov.au.

Could genetic manipulation
beat the blowfly?
by Dr N. Monzu1 and S. G. Gherardi?

The sheep blowfly is still the single
most important problem facing the
Australian sheep industry. It causes
an estimated loss of $75 million a
year.
Breech strike can be controlled by
suitable management, such as the
radical Mules operation with the
correct tail length, and mid-season
crutching. But there is no such
effective management practice to
prevent body strike. For this, the
producer must rely exclusively on
adequate jetting with insecticides.
Unfortunately, most insect
populations rapidly develop
resistance to insecticides. This has
encouraged a shift in research back
to the longer term biological control
methods. Scientists have tried the
conventional biological approach
before, using parasites and predators,
but none of the introductions they
made had any effect on the pest.
The biological programme now being
undertaken by the Entomology
Division, CSIRO, Canberra is a
novel approach in genetic control.
'Entomologist, Department of Agriculture.
2Adviser, Sheep and Wool Branch.

Genetic control

• Jetting is a routine practice in the war against
blowfly.

Genetic control is a new development
of biological control that uses a pest
species against itself. In general, it

• The Australian sheep blowfly, Lucilia
cuprina, a familiar and devasting pest.

involves releasing either sterile insects
or specially-bred strains of insects.
These strains, by mating with the
field population, reduce the pest
status of the insects either by
drastically reducing their numbers or
through outright eradication.
In the U.S.A., entomologists applied
the standard 'sterile insect release
method' (S.l.R.M.) with spectacular
success against the screw worm fly,
using radiation-sterilised males.
Australian entomologists have
assessed the cost of applying the
sterile insect release method to
control the Australian sheep blowfly,
Lucilia cuprina, throughout the
sheep-rearing areas of Australia, as
being uneconomically high.
But for the past 14 years, researchers
at the CSIRO Division of
Entomology in Canberra have been
working on the development and
testing of genetic means of
controlling L. cuprina in the hope of
finding control methods cheaper than
the S.I.R.M.
They are using irradiation techniques
to cause permanent chromosome rearrangements which can be carried
from generation to generation.
Strains with potential for genetic
control

The two chromosome rearrangements with the potential for
field use are:
• Compound chromosome (CC)
• Sex-limited translocation (ST)
In theory, these re-arrangements can
be used in a variety of ways to either
suppress or ultimately eradicate wild
populations.
Compound chromosome (CC)

A compound chromosome is one
which has homologous 'arms'
attached to the same centromere. In a
normal chromosome, nonhomologous arms are attached to a
centromere as shown in the diagram.
In this case the breaks in the
chromosomes resulting in the
compound formations are produced
by irradiating blowfly females with a
radio-active cobalt source.
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CC strains are partially fertile (up to
25 per cent) when mated to their own
kind, but completely sterile when
mated with wild (field) flies.
The 25 per cent of fertile CC flies
give a degree of self-generation and
thus continue the process.
The CSIRO research team have
hypothesised that if females and
males of a CC strain are released in
sufficient numbers, it should be
possible for them to replace a wild
population completely. Furthermore,
such replacement could be used to
introduce factors such as
susceptibility to insecticides, or to
replace a field population with one
that will destroy itself because of
some inbuilt genetic defect.
The CSIRO researchers suggest that
an acceptable level of control might
be achieved without the need to
incorporate a genetic defect. The low
fertility of the CC strains may render
them unable to maintain an
economically significant population,
or could even lead to their extinction.
However in the event of the CC
strains being able to survive in the
field and inflict economic damage,
they should be much easier to control
than fully-fertile strains.

NORMAL CHROMOSOME
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Sex-limited translocation (ST)
ST strains are formed by breaking
the Y chromosome (maledetermining) and another
chromosome and rejoining the pieces
as shown in the diagram.
Chromosome re-arrangements of this
sort are inherited entirely through the
male, upon which they confer partial
sterility. The degree of sterility
depends on the number of different
chromosomes involved in the
re-arrangements.

SEX-LIMITED TRANSLOCATION

RELATIVE ABUNDANCE,
MT. BARKER, 1978
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ST strains used in the field trials are
a special kind called Translocated
Eye-colour (TE) strains, into which a
female killing system has been
incorporated. This has been done by
combining selected eye colour
mutations with the ST strains, so that
the females in this strain have white
eyes and the males normal eyes.
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Females of this strain are unable to
survive and reproduce in the field,
since the eye colour mutations render
them effectively blind. Males, on the
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other hand, can survive and mate in
the field and by so doing, spread the
eye colour mutation (which they
carry but do not express) to their
female offspring.
In this way these Translocated Eyecoloured (TE) strains can be used to
spread sterility and genetic death
throughout a field population. The
CSIRO reseach team has done
computer simulation studies which
suggest that the (TE) strains can be
used to eradicate populations from
sufficiently isolated areas.
Another potential use for the TE
strains would be to suppress or
eliminate CC strains in areas where
the latter had become permanently
established. Preliminary work has
revealed that the TE strains are
totally sterile when crossed with CC
strains.
Logistics of genetic control
An industrial-scale genetic control
programme would be a complex
operation. It would necessitate coordination of a number of activities,
each demanding considerable
attention to detail. It would entail the
factory-scale rearing of one or more
strains; distribution and release of
insects over thousands of square
kilometres; assessment of results, and
consequent tactical decision-making
and research-and-methods
developments.
The research carried out by the
CSIRO team over the last decade
may eventually allow us to make a
valid assessment of the economic
possibility of using genetic methods
for the control of the Australian
Sheep Blowfly.
The CSIRO researchers have
suggested that judging from their
present costs, a reasonable estimate
of the cost of rearing 1,000 million
flies a week for 52 weeks would be
$1.5 million; and a further $1 million
for releasing them. These costs do
not include labour and overheads.
They estimate that the cost of a
rearing operation of this scale is
probably several times more than
would be needed to eradicate L.
cuprina from Tasmania.
They suggest that if a strategy of
progressive eradication were adopted,
starting at one end of a region and

• The authors, Dr N. Monzu (left) and S.
Gherardi, inspect a sheep being used in blowfly
research.

gradually increasing the area
protected, this would give the greater
benefit for money spent in a possible
programme to eradicate L. cuprina

from mainland Australia.
Western Australian researchers
consider that the blowfly problem is
costing Australian farmers some $75
million annually, so the initial large
expenditure on genetic methods to
control the sheep blowfly would be
fully justifiable.
Western Australianresearch
In the last three years the Western
Australian Department of
Agriculture has been involved in a
programme of research to pave the
way for the introduction of the
genetic control programme.
Its entomologists' preliminary
investigations into the sheep blowfly
problem in Western Australia suggest
that the success of any future genetic
control efforts in this State will
depend on suitable answers to the
following questions:
• Are there other alternative primary
blowfly species to L. cuprina in
Western Australia?
• What is the relationship of blowfly
abundance to the incidence of
strike?
The present genetic control
programme is aimed specifically at
the Australian sheep blowfly (L.

cuprina). Although previous Eastern
States researchers have found L.
cuprina to be the most important
primary blowfly species in Australia,
there are certain native blowfly
species in Western Australia that are
also important in strike. The
equivalent Eastern States native
species do not appear to be involved
significantly.
The Western Australian brown
blowfly (Calliphora albifrontalis) has
been responsible for as high as 20 per
cent of single-species strikes in some
south western localities. However the
Eastern States equivalent species
Calliphora stygia is rarely involved in
single-species strikes. Similarly the
Lesser brown blowfly (Calliphora
nociva) another predominantly
Western Australian species has been
recorded in as many as 50 per cent of
all combined strikes.
(The details of the survey which
produced these results are contained
in Journal No. 4 1980).
The intensive trapping and strike
collecting programme undertaken in
Western Australia revealed that a
high incidence of strike can be
recorded even when the density of L.
cuprina is relatively low.
Entomologists found a similar trend
at other localities, (see graph).
The implication of the above
relationship is that the genetic
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control of L. cuprina must aim at
suppression to very low levels
approaching eradication of the
Australian sheep blowfly.
The Western Australian environment
seems to pose a unique problem to
the success of genetic control in this
State. Although researchers can only
guess at the effect of the alternative
primary species, in areas where L.
cuprina populations might be
eradicated through genetic release,
their importance in strike in localised
areas cannot be ignored.
Conclusion
CSIRO researchers believe that we
can be cautiously optimistic about
the future of genetic control, while
recognising that many obstacles have
yet to be overcome.
They point out that 17 years elapsed
from the time when the sterile male
technique was conceived in the
United States until a successful
demonstration of eradication of the
screw worm fly was possible. The fact
that genetic release research has been
going for 14 years indicates that on
this time scale they are on schedule
with L. cuprina.
Research carried out in Western
Australia is being supported by a
grant from the Australian Wool
Research Trust Fund.
Footnote: Segments of this article were taken
from Wool Technology and Sheep Breeding,
Vol. XXVIII No. I 1980.

